INTRODUCTION
The generalized Petersen graph G(n, k), where n/> 2 and 1 ~< k ~< n -1, is for all i satisfying 0 ~< i ~< n-1 with all and edges UiUi+l, UiU i and v i k+l subscripts taken modulo n. Some authors do not allow k to be n/2 when n is even but we do allow k to be n/2. Watkins [5] considered Tait colorings of these graphs and raised the question of Hamiltonian cycles in them. Robertson [4] proved that G(n, 2) has a Hamiltonian cycle if and only if n ~ 5 (mod 6). Castagna and Prins [3] conjectured that every generalized Petersen graph that is not isomorphic to one of the Robertson exceptions has a Hamiltonion cycle. Bondy [2] proved that G(n, 3) is Hamiltonian for n = 4 and all n >/6. The exceptional case n = 5 is the Petersen graph. Bannai [1] has shown that G(n, k) is Hamiltonian when n and k are relatively prime and G(n, k) is not isomorphic to G(n, 2) with n---=-5 (mod 6). His methods involve working directly with G(n, k) and interchanging edges, if necessary, to obtain a Hamiltonia cycle. In this paper, we show that for each k >/3 there exists an n(k) such that G(n, k) is Hamiltonian for all n ~ n(k). Our approach is essentially algorithmic and allows one to easily obtain a Hamiltonian cycle.
LATTICE MODELS
We now introduce a model that allows us to search for Hamiltonian cycles in a methodical way. We use the particular example of G(13, 5) to motivate the method. Consider the lattices points in the plane and label them with the lements of ZI3 so that if the lattice point with coordinates (a, b) is labelled i, then (a + 1, b) is labelled i + 1 and (a, b -1) is labelled i + 5. Now consider the graph G' on the lattice points shown in Fig. 1 . We now describe how the graph G' corresponds to a Hamiltonian cycle of G(13, 5). Hamiltonian path in G(n, k) which is made into a Hamiltonian cycle by adding the edge viv ~ to the path. Using the same interpretation, it is easy to convert any Hamiltonian cycle in G(n, k) into an h-graph contained in L(n, k).
MAIN RESULT
In this section we prove the following result. Figure 2 is an h-graph for G(4k, k) and Fig. 3 is an h-graph for G(4k + 2, k). These are easily verified. Figure 4 is an h-graph for G(8k-1, k) obtained by taking two copies of the graph of Fig. 2 , identifying the vertex 0 of the second copy with the vertex 4k-1 of the first copy, and then relabelling all the vertices of the second copy by adding 4k-1 to all the labels. Moreover, we can perform this kind of amalgamation for as many copies of Fig. 2 and Fig. 3 graphs as we choose. That is, each copy that is amalgamated is done by identifying its 0 vertex with the lower right-hand vertex of the previously amalgamated copies and then adding the label of the lower right-hand vertex to the labels of all the vertices of the copy being amalgamated. If we take a copies of the graph of Fig. 2 and b copies of the graph of Fig. 3 , a ~> 1, the amalgamation is an h-graph for G(4k + (a -1) (4k -1) + b(4k + 1), k). Therefore, we have that G(4k + (a -1) (4k -1) + b(4k + I), k) is Hamiltonian for all integers a ~> 1, b >/0. Since 4k --1 and 4k + 1 are successive odd numbers, they are relatively prime. Thus, nonnegative integers combinations of them generate all integers greater than or equal to (4k-1)(4k + 1). This proves the theorem for k even and k/> 4. Now consider the case that k is odd and k/> 3. Figure 5 is an h-graph for G(2k, k) and Fig. 6 is an h-graph for G(3k, k). Both of these are easily verified.
THEOREM. For each integer k >/3 there exists an integer n(k) such that for all n ~ n(k) it is the case that G(n, k) is Hamiltonian.
We again amalgamate copies of these two graphs to complete the proof but the amalgamation is more complex in this case. Notice that in the graph of Fig. 5 and the graph of Fig. 6 , the vertex with maximal label (2k -1 and 3k-1, respectively) is the rightmost vertex of the bottom row of vertices. If we want to amalgamate either one of them with itself or the other one, split the graph into two pieces at the maximum label vertex giving two graphs each with a vertex of the maximum label. Now take the graph to be amalgamated and identify its leftmost 0 labelled vertex with the maximum labelled vertex of the split subgraph that also contains the vertices labelled 1, 2 ..... k --1 and identify its rightmost 0 labelled vertex with the maximum labelled vertex on the other subgraph. Then add the maximum label to all the remaining vertices of the graph being amalgamated. Notice that in the resulting subgraph the maximum labelled vertex is still the rightmost vertex of the bottom row of vertices. Thus, the resulting graph could be split at its maximum labelled vertex for amalgamation of another graph of either 
CONCLUSIONS
The theorem of this paper shows that k = 2 is an anomolous case. A natural question to ask at this point is for k ~ 2 what is the smallest number g(k) such that G(n, k) is Hamiltonian for n >/g (k) . We know g(1) = 2 and g(3) = 6. The answer is not completely trivial since G(6k + 5, 3k + 2) is not Hamiltonian because G(6k + 5, 3k + 2) is isomorphic to G(6k + 5, 2) for all k/> 0. The isomorphism is given by v i -o w'2i and v~ -o w2i. Also, it is easy to show that G(2k, k) is not Hamiltonian for all even k ~> 4. It still may be the
